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DETAILED ACTION 

1 . Acknowledgement is made to a preliminary amendment to Claims filed on 
07/26/2006. 

Claim Objections 

2. Claims 9 and 13 are objected to because of the following informalities: 

(a) Claim 9 line 5 and Claim 13 line 5: the word "light" should be changed to 
"liquid". For the purpose of examination Examiner considered the word light to be liquid. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-3, 5-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fukami [WO 9949504 A1, cited by the applicant] in view of Hagiwara [US 6437851 B, 
cited by the applicant]. 

As per Claims 1-3, 5, Fukami teaches an exposure apparatus (See fig. 1) that 
exposes a substrate W by irradiating the substrate with exposure light through a 
projection optical system PL and a liquid 7, comprising: 
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a liquid supply mechanism (See fig, 2) that supplies the liquid between an image 
plane side tip part 4 of the projection optical system PL and an object W that opposes 
the tip part; 

Fukami further teaches a control system 14 for regulating the supply volume as 
well as recovery volume of liquid 7 in a space, which is between the image plane side 
tip part 4 of the projection optical system PL and the object W and includes at least an 
optical path D of the exposure light. 

Fukami does not specifically teach a timer that measures the time that has 
elapsed since the supply of the liquid by the liquid supply mechanism was started; and 

a control apparatus that determines based on a measurement result of the timer. 

Hagiwara teaches a control system 25, and a solenoid valve 22 monitoring the 
flow so that at least a certain quantity of water flows into the drain pan 4 (Column 10 
lines 59-67) and a timer to intermittently supply pure water from the supply piping 21 . 
For example, pure water may be supplied in the order of one liter at a time per hour 
(Column 11 lines 13-32). 

Thus, it would have been obvious, to one of ordinary skill in the art, at time the 
invention was made, to arrive at a timer that measures the time that has elapsed since 
the supply of the liquid by the liquid supply mechanism was started and a control 
apparatus that determines, based on a measurement result of the timer so that when a 
space, which is between the image plane side tip part of the projection optical system 
and the object and includes at least an optical path of the exposure light, is filled with 
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the liquid the exposure wavelength is essentially shorten and the depth of focus widen 
which produce a better image transfer. 

As per Claims 6-8, Fukami teaches an exposure apparatus (See fig, 1) that 
exposes a substrate W by irradiating the substrate with exposure light through a 
projection optical system PL and a liquid 7, comprising: 

a liquid supply mechanism (See fig. 2 (5, 21, 22)) that supplies the liquid between 
an image plane side tip part 4 of the projection optical system PL and an object W that 
opposes the tip part; 

a liquid recovery mechanism (See fig. 2 (6, 23, 24)) that recovers the liquid while 
the liquid is being supplied by the liquid supply mechanism, as well as after such supply 
has stopped (Page 7 Para 2). and 

a control apparatus 14 that determines, whether the liquid has been recovered 
from the space between the image plane side tip part of the projection optical system 
and the object (Page 7 Para 5 - Page 8 Para 1 ). 

Fukami does not specifically teach a timer that measures the time that has 
elapsed since the supply of the liquid by the liquid supply mechanism was stopped; and 
a control apparatus that determines based on a measurement result of the timer. 

Hagiwara teaches a control system 25, and a solenoid valve 22 monitoring the 
flow so that at least a certain quantity of water flows into the drain pan 4 (Column 10 
lines 59-67) and a timer to intermittently supply pure water from the supply piping 21 . 
For example, pure water may be supplied in the order of one liter at a time per hour 
(Column 11 lines 13-32). 
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Thus, it would have been obvious, to one of ordinary skill in the art, at time the 
invention was made, to arrive at a timer that measures the time that has elapsed since 
the supply of the liquid by the liquid supply mechanism was stopped and a control 
apparatus that determines, based on a measurement result of the timer so that when a 
space, which is between the image plane side tip part of the projection optical system 
and the object and includes at least an optical path of the exposure light, is filled with 
the liquid the exposure wavelength is essentially shorten and the depth of focus widen 
which produce a better image transfer. 

As per Claims 9-12, Fukami teaches an exposure apparatus (See fig. 1) that 
exposes a substrate W by irradiating the substrate with exposure light through a 
projection optical system PL and a liquid 7, comprising: 

a liquid supply mechanism (See fig. 2 (5, 21, 22)) that supplies the liquid between 
an image plane side tip part 4 of the projection optical system PL and an object W that 
opposes the tip part; 

a liquid recovery mechanism (See fig. 2 (6, 23, 24)) that recovers the liquid; 

a control apparatus 14 that determines whether a space, which is between the 
image plane side tip part of the projection optical system and an object opposing the tip 
part and includes at least an optical path of the exposure light, is filled with the liquid 
(Page 7 Para 5 - Page 8 Para 1 ). 

Fukami does not specifically teach a first measuring instrument that measures 
the amount of liquid supplied by the liquid supply mechanism; a second measuring 
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instrument that measures the amount of liquid recovered by the liquid recovery 
mechanism; and 

a control apparatus that determines, based on the measurement results of the 
first measuring instrument and the second measuring instrument, whether a space, 
which is between the image plane side tip part of the projection optical system and an 
object opposing the tip part and includes at least an optical path of the exposure light, is 
filled with the liquid. 

Hagiwara teaches a control system 25 (where the control system 25 can be set 
to measure the amount of liquid supplied and recovered as indicated in Column 1 1 lines 
13-32), and a solenoid valve 22 monitoring the flow so that at least a certain quantity of 
water flows into the drain pan 4 (Column 10 lines 59-67) and a timer to intermittently 
supply pure water from the supply piping 21 . For example, pure water may be supplied 
in the order of one liter at a time per hour (Column 1 1 lines 1 3-32) (if the specific time 
set is elapsed in the supply or drain activity then the control system 25 registers that the 
quantity of liquid would be in the condition of abnormality and it stops the activity of 
supplying or draining by controlling valve 22). 

Thus, it would have been obvious, to one of ordinary skill in the art, at time the 
invention was made, to arrive at a first measuring instrument that measures the amount 
of liquid supplied by the liquid supply mechanism; a second measuring instrument that 
measures the amount of liquid recovered by the liquid recovery mechanism; and 

a control apparatus that determines, based on the measurement results of the 
first measuring instrument and the second measuring instrument, whether a space. 
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which is between the image plane side tip part of the projection optical system and an 
object opposing the tip part and includes at least an optical path of the exposure light, is 
filled with the liquid so that when a space, which is between the image plane side tip 
part of the projection optical system and the object and includes at least an optical path 
of the exposure light, is filled with the liquid the exposure wavelength is essentially 
shorten and the depth of focus widen which produce a better image transfer. 

As per Claim 13, Fukami teaches an exposure apparatus (See fig. 1) that 
exposes a substrate W by irradiating the substrate with exposure light through a 
projection optical system PL and a liquid 7, comprising: 

a liquid supply mechanism (See fig. 2 (5, 21, 22)) that supplies the liquid to a 
space between an image plane side tip part 4 of the projection optical system and an 
object W that opposes the tip part; 

a liquid recovery mechanism (See fig. 2 (6, 23, 24)) that recovers the liquid; 

Fukami does not specifically teach a measuring instrument that measures the 
amount of liquid recovered by the liquid recovery mechanism since the supply of the 
liquid by the liquid supply mechanism was stopped; and a control apparatus that 
determines, based on the measurement result of the measuring instrument, whether the 
liquid has been recovered from the space. 

Hagiwara teaches a control system 25 (where the control system 25 can be set 
to measure the amount of liquid supplied and recovered as indicated in Column 1 1 lines 
13-32), and a solenoid valve 22 monitoring the flow so that at least a certain quantity of 
water flows into the drain pan 4 (Column 10 lines 59-67) and a timer to intermittently 
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supply pure water from the supply piping 21 , For example, pure water may be supplied 
in the order of one liter at a time per hour (Column 1 1 lines 1 3-32) (where the timer can 
be set to count the time of supply or recovery as required by a specific design). 

Thus, it would have been obvious, to one of ordinary skill in the art, at time the 
invention was made, to arrive at a measuring instrument that measures the amount of 
liquid recovered by the liquid recovery mechanism since the supply of the liquid by the 
liquid supply mechanism was stopped; and a control apparatus that determines, based 
on the measurement result of the measuring instrument, whether the liquid has been 
recovered from the space so that when a space, which is between the image plane side 
tip part of the projection optical system and the object and includes at least an optical 
path of the exposure light, is filled with the liquid the exposure wavelength is essentially 
shorten and the depth of focus widen which produce a better image transfer. 

As per Claim 14, Fukami teaches the liquid is recovered while moving a 
recovery port of the liquid recovery mechanism and the object relative to one another 
(Page 7 Para 2). 

As per Claim 15, Fukami teaches the object includes the substrate W or a 
movable substrate stage (9, 10) that holds the substrate (Page 6 Para 3); and 

the liquid 7 is filled between the projection optical system PL and the substrate W 
or a prescribed region on the substrate stage (See fig. 1). 
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5. Claims 4 and 16-24 are rejected under 35 U.S.C, 103(a) as being unpatentable 
over Fukami in view of Hagiwara as applied to claim 1 above and in further view of 
Levinson US 20050037269 A1 . 

As per Claim 4, Fukami in view of Hagiwara teaches an exposure apparatus 
according to Claim 1. 

Fukami in view of Hagiwara does not specifically teach a detector that detects a 
gas portion in the liquid; wherein, 

after the control apparatus determines that the space is filled with the liquid, it 
detects a gas portion in the liquid that filled the space. 

Levinson teaches the apparatus and methods described herein can provide for 
real-time detection of a key parameter for immersion lithography. Namely, the presence 
or absence of a foreign body (or multiple foreign bodies) can be monitored to determine 
if conditions are favorable for exposing a wafer. Foreign bodies can include, for 
example, a particle such as an item suspended in the immersion medium 24. Example 
particles include, but are not limited dust, a contaminant, a stray piece of photo resist, 
and so forth. Foreign bodies can also include a bubble, such as an air pocket or other 
gas pocket disposed in the immersion medium 24. A foreign body can also be a particle 
with a bubble adhered to the particle. Even very small foreign bodies can interfere with 
the immersion lithography process. Therefore, the detection apparatus described herein 
can be configured to detect foreign bodies in the immersion medium having a size of 
about 50 nm across to about several microns across (Para 13). 
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Thus, it would have been obvious, to one of ordinary skill in the art, at time the 
invention was made, to arrive at a detector that detects a gas portion in the liquid; 
wherein, after the control apparatus determines that the space is filled with the liquid, it 
detects a gas portion in the liquid that filled the space in order to increase the quality of 
exposed pattern and avoid defects in the integrated circuit being fabricated on the wafer 
(Para 17). 

As per Claims 16-23, Fukami in view of Hagiwara and in further view of 
Levinson discloses a supply, recover and exposure method as claimed because under 
the principles of inherency, if a prior art device, in its normal and usual operation, would 
necessarily perform the method claims, then the method claimed will be considered to 
be anticipated by the prior art device. When the prior art device is the same as a device 
described in the specification for carrying out the claimed method, it can be assumed 
the device will inherently perform the claimed process. In re King, 801 F.2d 1324,231 
MPEP 2112.02" 

As per Claim 24, the claim is directed to a device fabricated by a method of 
claim 1 . However, it is conceivable that the device can be made by another method 
other than the method of claim 1 . The patentability of a device/product does not depend 
on its method of production. The claim is unpatentable even though the prior art 
product was made by a different process/method. 
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Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mesfin T, Asfaw whose telephone number is 571-270- 
5247. The examiner can normally be reached on Monday to Friday, 7:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Diane Lee can be reached on 571-272-2399. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Mesfin T Asfaw/ 
Examiner, Art Unit 2851 

/Diane I Lee/ 

Supervisory Patent Examiner, Art Unit 2851 



